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Laser-Aided Diagnostics of Atoms and 
Particulates in Magnetron Sputtering 
Plasmas 
Abstract ? There has been much interest recently in developing reflectarray Laser- 
aided diagnostic technique is introduced as an advanced and valuable technique to 
evaluate the properties of plasma. This technique is an expensive and sophisticated 
technique which requires researchers to have a basic knowledge in optical 
spectroscopy. In the present paper, we will generally introduce the experimental 
work using laser-induced fluorescence (LIF) and laser light scattering (LE)  
techniques. The LIF was used to evaluate the spatial distribution of Cu atoms in 
magnetron sputtering plasma. The change in the spatial distribution was studied as a 
function of discharge power. On the other hand, the LLS was used to evaluate the 
generation of Cu particulates in high-pressure magnetron sputtering plasma. The 
temporal evolution of Cu particulates in the gas phase of sputtering plasma was 
visualized successfully. 
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The spatial distribution of atomic density was successfully observed using 2D  lase^ 
induced fluorescence imaging spectroscopy technique. The results are useful in order to  
understand the deposition mechanism using sputtering plasma. On the other hand, the laser 
light scattering is also successfully used to evaluate the temporal evolution of Cu 
particulates growth i n  the sputtering plasma. 
This work was supported in part by Canon ANELVA Corp. of Japan. 
1. N. Nafarizal, N. Takada, K. Nakamura, Y. Sago and K. Sasaki, I. Vac. Sci Technol. A 24, 
2206 (2006). 
2. A. R. Striganov and N. S Sventitskii, Table of Spectral Lines of Neutral and ionized 
Atoms, England: Cambridge University, 1961. 
3. M. Shiratani, H. Kawasaki, T. Fukuzawa and Y. Watanabe, I .  Vac. Sci. Techno1 A 14, 
603 (1996). 
4. H. C. van de Hulst, Light Scattering by Small Particle, New York: Dover, 1981. 
FKEE Compilation of Papers 2009 
